Background: Psychological factors can increase severity and intensity of headaches. While great attention has been placed on the presence of anxiety and/or depression as a correlate to a high frequency of migraine attacks, very few studies have analyzed the management of frustration in children with headache. Aim of this study was to analyze the possible correlation between pediatric migraine severity (frequency and intensity of attacks) and the psychological profile, with particular attention to the anger management style.
Background
The role of affective factors in the experience of pain has received a great deal of attention over the past few decades. While several studies investigated the relationship between depression, anxiety and headache in both adult [1] [2] [3] and paediatric age [3, 4] , only a few reports dealt with anger.
Studies on chronic pain syndromes suggested that the way of expression/management of anger has an important effect on disease course and impact [5] [6] [7] . In particular, failure to express one's own anger is related to more intense and frequent pain [5, 6, 8] . On the other hand, patients with chronic pain conditions show a significantly greater tendency, as compared to healthy subjects, to inhibit anger [5, 9, 10] . It is possible that the experience of long-lasting persistent pain leads to anger inhibition. Thus, a vicious circle can be established in which anger is inhibited by chronic pain and retained anger can increase affective component of pain.
That the relationship between anger and headache has been only rarely explored could be due to the complexity of defining anger and related constructs. Level of emotional intensity and physiological arousal related to anger show a large inter-and intra-individual variability [11] . Not only the frequency of anger expression, but also the way one's own anger appears can be extremely variable. Anger expression refers to the usual models of expressing anger feeling. Three different components may be considered: 1) internalised anger, 2) externalised anger, and 3) anger control. Internalised anger (anger-in) reflects the tendency to suppress angry feeling. It occurs when an individual does not express his own anger outwardly, but inwardly, thus feeling considerable internal stress. In contrast, externalised anger (anger-out) leads to aggressive behaviour, such as physical or verbal acts against objects or persons in the environment. Lastly, anger-control refers to the ability to monitor and prevent the experience of anger [11] .
Adults suffering from headache typically have a significant impartment in their ability to control and express angry feelings, as compared to healthy subjects [12] [13] [14] [15] [16] . Possible relationship between anger expression and severity of headache (frequency and intensity of the attacks) are scarce [13, [15] [16] [17] .
In children, data investigating a possible link between anger and headache are even fewer. To the best of our knowledge, only three studies described the role of anger in children suffering from headache and they did not use specific or standardized tools to assess the anger management style [18] [19] [20] . Moreover, in only one study [19] the ICHD-II diagnostic criteria [21] were considered.
It has been reported that migraine patients experience anxiety and/or guilt after expressing anger feeling [22] . However, the relationship between anxiety and anger has rarely been investigated in headache patients and no study was conducted in a pediatric population [12, 16] .
In the present study, we aimed to investigate the possible relationship between anger management and migraine severity (frequency and intensity of attacks) in a selected population of migrainous children/adolescents. Moreover, anxiety was also investigated in both its effect on frequency and severity of headache and its relationship with anger. We hypothesized that: 1) patients who fail to externalize their anger have higher headache frequency and intensity, 2) patients with higher anxiety scores suffer from more frequent and severe headache attacks, 3) anger expression shows a positive correlation with anxiety scores.
Methods

Subjects and procedures
We enrolled sixty-two (N = 62) consecutive patients suffering from migraine without aura (MoA, ICHD-II) [21] (age range 8-16 years; mean age 11.2 ± 2.1 years). They were consecutively chosen from patients referred for consultation to our Headache Centre. Twenty-nine were male (46.8%) and thirty-three were female (53.2%). MoA was diagnosed according to the criteria of the International Classification of Headache Disorders, 2nd edition (ICHD-II) [21] .
At the initial visit, all patients were given a headache diary where they had to sign the main features of their headache. Data on the clinical characteristics of headache, including frequency and intensity of the attacks, were issued from the diary that was brought back at the second consultation. The attack frequency of patients suffering from episodic migraine was divided in high (HF; 10-14 attacks a month), intermediate (IF; from 5 to 9 attacks per month) and low frequency (LF; from less than once a month to 4 attacks per month). Patients who suffered from ≥ 15 attacks per month were included under the category of chronic migraine (CM). Our patients were asked to rate pain intensity on a 3-levels graduate scale: 1) mild pain (MP), allowing the subject to continue his daily activities; 2) moderate pain (MoP), leading to interruption of patient' activities; and 3) severe pain (SP), forcing the child to go to bed.
None of the patients were receiving medications and none of them had been treated with drugs acting on the central nervous system, including drugs for migraine prophylaxis. We ensured that they did not suffer from any other neurological or internal disease.
Psychological evaluation was performed in a single session by the same examiner (S.T.) with a specific training on the psychological assessment of children and adolescents. In order to exclude a possible direct effect of pain on psychological assessment, we ensured us that no patient had a headache attack within 24 h before the psychological study.
All the patients were able to understand and to complete the tasks. None of them had ever had a previous psychological screening.
All participants and their parents gave signed, informed consent to participate to the study. The study was approved by the local ethics committee and was conducted in compliance with the Helsinki Declaration.
Psychological tools
Psychological tools employed in our study were:
-The Italian translation of the Rosenzweig Picture Frustration Study (PFS) for the anger management style [23] . It is a projective procedure to identify the patterns of response to daily stress/frustration and takes about 10-20 min to be completed. Subjects were seated in a shining and quiet room and were given a booklet including 24 black and white cartoon scenarios. These scenarios present different frustrating social situations. Each picture contains one person (P1) saying something to another person (P2) who has a blank speech box next to him/her. The patient was instructed to imagine what the P2 subject would say and to write this response in the blank speech box. Migraineurs were asked to complete the task as quickly as possible. In the present study, PFS for children (4-12 years) and for adolescents (13-18 years) were used. Both of them analyze how patients react to frustration in different situations (school, family and social) and they differ mainly in the age of the persons represented in the cartoons. Each subject's answers to all 24 items is subsequently categorized according to nine dimensions obtained by the combination of three possible directions and of three types of aggression. Aggression may be directed: 1) toward the environment (E-extraggression), 2) toward oneself (I-intraggression), or 3) evaded (M-imaggression).
There are 3 types of aggression, divided on the base of where subject's attention is addressed: 1) focus on objects (OD-obstacle-dominance), 2) focus on people (ED-ego-defence), and 3) focus on the problem solution (NP-need-persistence). The number of times each of the 24 items is classified within the nine dimensions of anger management is the score used in the present study ( Table 1) . The PSF showed an inter-rater reliability ranging from 79% to 85% and demonstrates satisfactory testretest reliability [24] . -The Italian SAFA battery of tests (Psychiatric scales for self-administration for youths and adolescents) [25] . It allows examiners to explore a wide series of symptoms and psychological conditions. The entire battery includes a total of six scales (each with subscales) that can also be used separately. It evaluates anxiety-related areas (SAFA A), depression-related areas (SAFA D), obsessivecompulsive symptoms (SAFA O), somatic concerns (SAFA S), psychogenic eating disorders (SAFA P) and phobias (SAFA F). The administration can be either individual or collective (for example, screening in schools) and lasts between 30 and 60 minutes. The SAFA battery is organized to fit the mode of understanding and evaluation of a large age group: each questionnaire is in fact composed of a version for children aged 8 to 10 years (identified with the letter "e") and a version only for subjects from 11 to 18 years (identified with the letters "ms").
Only the scale for anxiety presents three distinct versions: 8-10 years ("e"), 11-13 years ("m") and 14-18 years ("s"). There are three possible responses to each item: 'true, false and partly true'; the sum of points achieved in each scale and subscale can be converted into T scores, sten points and percentiles. On the basis of the obtained scores, it is possible to build a general profile and/or individual profiles within the single scales. The scales showed good internal consistency (Cronbach alpha > 0.80) and test-retest stability. According to the aim of our study, we administered the scale for assessment of anxiety (SAFA-A). It includes several subscales ("Generalized anxiety", "Social anxiety", "Separation anxiety", "School anxiety") and produces a "Total anxiety" score.
Statistical analysis
Statistical evaluation was performed using Statistical Package for the Social Sciences (SPSS 18.0) software. According to the aim of our study, we grouped the patients based on attack frequency (LF, IF, HF and CH groups) and pain severity (MP, MoP, and SP groups). I' -The frustrating obstacle is presented as not frustrating or even beneficial; on the other hand, the subject emphasizes his/her embarrassment to be involved in causing frustration to someone else.
I -Blame and hostility are directed towards the person himself/herself.
The subject offers a repair to fix the problem because of a sense of guilt.
Towards themselves
Example: "No. It's fine. I didn't want to get that train anyway"
Example: "Oh no, it was my fault!" Example: "It's OK. I'll pay for another thicket".
Im-magrassion (MA)
M' -Obstacle in the frustrating situation is minimized, almost to the point of denying its existence M -Blame for the situation is avoided because the situation is seen as unavoidable; the person who causes frustration is absolved.
M -The subject expresses the hope that the time or circumstances lead to the solution of the problem. Patience and optimism are the main characteristics.
Neutralized/no aggression
Example: "No problem, at all" Example: "Don't worry, it's not your fault that the car was broken"
Example: "Never mind. There'll be another one soon"
Initially, we analyzed the frequencies of each category of variables (frequency, intensity). We used descriptive statistics expressed as means, SD and percentages to describe the basic features of our sample. Variables used in the present study are assumed to be continuous (i.e., the total-and sub-scores of SAFA or PSF dimension' scores) or categorical (i.e., frequency of migraine attacks and intensity of pain). So non parametric correlations coefficients (Spearman coefficients) were calculated when continue-categorical combination of variables were involved. In order to use a correction for the number of tests, the Benjamini and Hochberg method [26] was applied.
To assess whether there was a relationship between the anxiety and the anger management style in our subjects, we performed a series of correlation analyses between all PFS indexes and SAFA-A subscales. In this case, since only continuous variables are involved, Pearson correlation coefficients with Bonferroni's corrections for multiple comparisons were calculated.
A series of one-way ANOVAs were carried out to further explore differences of the anger management style and anxiety as function of the different levels of headache frequency and intensity. We compared every PFS dimensions and SAFA-A indexes between the different groups of patients. Bonferroni's test was used for the post hoc analysis.
The level of statistical significance was set at P < 0.05.
Results
Headache characteristics
The frequency distribution indicated that most patients could be included in the LF group (37.1%). Fourteen patients (22.6%) suffered from high frequency attacks, while thirteen (21%) complained a chronic migraine. Patients with an intermediate attack frequency were the fewest (19.3%). Most patients described pain as severe (41.9%); pain intensity was moderate in 30.7% and mild in 27.4% of migraineurs. Clinical characteristics of our headache patients are summarized in Table 2 .
Frequency of attacks, intensity of pain and anger management style
Of the nine anger management dimensions, only the IA/ OD index was positively correlated with the frequency of attack (Spearman correlation r = 0.328, p = 0.041) and with the pain intensity (Spearman correlation r = 0.413, p = 0.010). Briefly, the higher the frequency of attacks and the intensity of pain the higher the tendency to direct the anger toward oneself in the attempt to dominate the problem. To further explore these relationships a series of ANOVA were conducted. ANOVA showed no difference in the main dimensions of anger direction (E, I and M) and anger type (OD, ED, NP) among the attack frequency-based groups (LF, IF, HF, and CM) ( Table 3) . When all dimensions were compared, our data showed a significant effect of group in PFS IA/OD dimension (failure to express anger outwardly and tendency to take the blame to be involved in causing frustration to someone else) (F(3, 58) = 3.68; p = 0.017). Bonferroni's post hoc test revealed a difference between the LF and HF groups (p = 0.014), with the higher score for the HF group. No statistical difference was found between CM and LF patients (p = 0.288), and between IF and HF migraineurs (p = 0.568) ( Table 3) .
When pain severity was examined, no significant effect of pain intensity-based groups (MP, MoP, and SP) for the main dimensions of anger direction (E, I and M) and anger type (OD, ED, NP) was found. However, a significant difference was found for the IA/OD dimension. (F(2, 59) = 6.78; p = 0.002). SP patients showed a higher IA/OD value than MP (p = 0.008) and MoP (p = 0.011) patients (Table 4 ).
In conclusion, we found a relationship between IA/ OD dimensions and both attack intensity and frequency. Children with a high attack frequency and those who complained the highest intensity showed the tendency to inhibit anger expression. In particular, they experienced the frustrating obstacle as not frustrating or considered themselves responsible of the problem.
Frequency of attacks, intensity of pain and anxiety
Attack frequency, but not the intensity, showed a significant effect on anxiety symptoms. In particular, a negative and significant correlation emerged between Separation Anxiety (SAFA-ASE) and the frequency of attacks (Spearman correlation r = −0.409, p = 0.006). When all subscales were compared by ANOVA, it was the "Separation anxiety" subscale score to show a significant intergroup difference (F(3, 58) = 5.22; p = 0.003) ( Table 3 ). LF group had higher "Separation anxiety" scores than CM patients (p = 0.001). Pain intensity did not show any significant effect on SAFA-A subscales (Table 4) . Our data showed a relationship between the separation anxiety symptoms and the frequency of migraine attacks. In particular, children with a lower attack frequency had higher anxiety scores.
Relationship between anger management style and anxiety
Furthermore in our patient's anger management/expression style showed a relationship with anxiety symptoms.
In particular, the tendency to express and emphasize the presence of the frustrating obstacle (EA/OD) could increase anxiety level. Analyzing all PFS dimensions, we found a significant and positive correlation between EA/ OD scores (the presence of the frustrating obstacle is insistently emphasized) and the "Separation anxiety" (r = 0.402; p = 0.008) subscales and with "Total anxiety" (r = 0.345; p = 0.033) scales.
Discussion
This is the first study to analyze the possible correlation between anger management style (both direction and type), anxiety and headache features in a selected population of children/adolescents with migraine. The main results of the present study are:
(1)there is a relationship in terms of correlations and of mean differences between both attack frequency and intensity and failure to express the anger feelings outwardly, (2)unlike what we expected, children with a low frequency of attacks have higher "Separation anxiety", (3)there are correlations between the anger expression/ management style and anxiety disorders. For the meaning of the PFS dimensions, see Table 1 . *P ≤ 0.05.
Headache severity and anger management
Among our patients, children with higher attack frequency and intensity had the tendency to inhibit anger expression, that is to appear as if they considered the frustrating obstacle as not frustrating or to blame themselves (IA/OD index) to cause frustration to someone else. That in our study only the HF patients, but not the CM migraineurs, were significantly different in the IA/OD index from the LF group is difficult to explain. We can hypothesize that, as suggested by several studies [27, 28] , the pathophysiological mechanisms of pain in chronic migraineurs are different from those in patients with episodic migraine. This can make it difficult to compare CM subjects with patients with episodic migraine. A further hypothesis is that the relationship between headache severity and anger management is not linear, but it increases in the passage between LF and HF and then it reaches a plateau. As a consequence, no more differences can be found between HF and CM patients.
Very few studies analyzed the role of anger in the headache frequency and intensity [13, [15] [16] [17] and only one study dealt with children [20] . In adult patients, no significant correlation was found between the anger management style and both headache frequency and intensity [13, 16, 17] . In children, Kristjándóttir found that young headache sufferers with higher attack frequency were those who showed also higher anger levels [20] .
The disagreement between these previous results and our data, showing worse headache frequency in patients with lower anger scores, can be due to 3 main elements: 1) Kristjándóttir's study was a part of a large investigation of self-report pain in school children and did not focus on patients suffering from migraine; 2) headache diagnosis was performed by a self report questionnaire and was not based on the ICHD-II criteria [21] ; 3) the author did not use a standardized test to assess the main components of anger.
Headache and anxiety
In the present study, Separation anxiety subscale showed the highest scores in the migraineurs with a low attack frequency. Separation anxiety disorder (SAD) is an anxiety disorder of middle childhood characterized by an excessive worry about separation from another person who represents safety for the affected child, typically a parent [29, 30] . Somatic symptoms such as headache, nausea and more often abdominal pain are common features of SAD [29, 31] . They often occur in the context of separation situation, reflecting either an avoidance strategy or genuine physical distress. Children and adolescents who have insecure models of attachment may display exaggerated nonverbal affective signals such as anger, fear, somatic complaints or desire for comfort, thereby eliciting more predictable responses from parents [32, 33] . Previous research has shown that these children report high pain intensity and disability [34, 35] . These previous results seem in disagreement with our present findings showing that the lower the attack frequency was, the worse the SAD the child could experience. This can be explained by the fact that previous studies did not deal with migraine [31, [34] [35] [36] . Insecure attachment represents a predictor for higher disability in adult migraineurs [37, 38] . To our knowledge, there are not studies investigating the possible relationship between attachment and headache in pediatric age. Although we did not investigate the attachment style with specific psychological tools, our results suggest that in children attachment oriented to the proximity may reduce headache severity.
Relationship between anxiety and anger management
While the relationship between anger expression and depression has been repeatedly investigated in headache [12, [14] [15] [16] [17] and in chronic pain [39] , possible correlations between anger and anxiety have been rarely explored and all studies referred to adulthood [12, 16] . The current study, performed on a pediatric headache population, confirmed the relationship between anger and anxiety described in adult populations [16] . In our patients, anger directed outwards (EA/OD index) was associated with separation and school anxiety. Anger is a negative affect and anxiety may depend on overt expression of anger, which could make the individual less lovable. This can be explained, considering that perceived consequences of anger may include fear of being "unacceptable" by parents who usually are the most important attachment figures in pediatric age [40] .
Limitations of the study
The present study has some limitations that have to be underlined. 1) The explored relationships have a correlational character. Further prospective longitudinal studies need to be conducted in order to ascertain if there exist a causal relationship between the variables involved. 2) Our results were issued from children who were clinically referred to our third-level centre for the treatment of primary headache. This may represent a selection bias with regard to the whole population of patients suffering from migraine without aura.
3) The study was a pilot study and it did not include a group of healthy controls. Future studies involving a larger sample size and the presence of a control group are required to draw definitive conclusions. 4) Limitations of the psychological tools have also to be addressed. The SAFA-A test, used to investigate anxiety, has a fundamental selfreport nature. Concerning the PFS, the validity of the aggressiveness measures might be hampered by social desirability and self-presentational concerns about a socially unacceptable behaviour as aggression.
Conclusions
This is the first study to analyze the relationship between anger, anxiety and headache in a paediatric population. We found that children suffering from severe migraine tend to inhibit their angry feelings. Moreover, anger is associated with anxiety symptoms (separation anxiety), which, on their turn, are typical of migraineurs with a low attack frequency. In conclusion, our results suggest that children with worse migraine symptoms (intensity and frequency of the attacks) are those who less often express their anger. On the contrary, children with low migraine attack frequency express their anger and suffer from separation anxiety. Future studies will have to test whether these psychological features can be important in migraine therapeutical management.
